The aim of study is to analyse steady two dimensional laminar, boundary layer flow of incompressible, viscous nanofluid with MHD along with heat generation and suction effect is considered. This problem is of wide importance in importance. Two types of nanofluids namely silver and Titanium oxides with water as base fluid are considered. Partial differential equations are converted into ordinary differential equations using similarity transformation. Differential equations are solved using HAM (Homotomy Analysis Method). Effect of various physical parameters on temperature and velocity profile is investigated with help of graphs. Values of skin friction coefficient and rate of heat transfer are also tabulated. The results hold good agreement with previous works. The result has great contribution in extrusion of polymers.
INTRODUCTION
Nanofluids are special type of fluids consisting of base fluid with small nanosized particle (1-10 nm) suspended in them. They were first introduced by Choi⦋1⦌. Water, ethylene glycol is widely used as base fluid. Nanoparticles may be metals (Al, Cu, Ag, Au, Fe), their oxides (Al2O3, CuO, TiO2), their carbide, (SiC), Nitride (AlN,SiN ) or even non metals (graphite carbon nanotubes). Due to enhancement in thermophysical properties nanofluids have gained wide interest in recent years. It was proved experimentally that by increasing 1-5 % volume fraction of nanoparticles, the thermal conductivity increases by 20%. Buogiorno ⦋4⦌ explained significant increase in thermal conductivity.
Nanofluids can be widely used in industries, cooling devices like vehicle cooling, transfer cooling, electronic cooling. They are effectively used by cooling, medical fields like safer surgery by cooling.
Many researchers have worked on boundary layer flow along with heat transfer over a stretching sheet due to its tremendous application in field of engineering and industry. Industrial processes like drawing continuous filament and fibre spinning, extrusion of polymer, glass fibre production. During the process of manufacturing these sheets, metal is stretched to achieve desired thickness. The final product depends upon rate of cooling and stretching rate. This can be done by using an electrically conducting fluids and applying MHD. Khan and Pop ⦋1⦌ discussed boundary layer flow of nanofluids over a stretching sheet and investigated it numerically.
Almost all equations related to scientific problem and industrial application are nonlinear in nature. Very few of them may have exact solution. Liao ⦋23,24⦌ gave a new technique for solving nonlinear ordinary as well as partial differential equation known as homotopy analysis method (HAM). It is semi analytical method to get solution of strongly nonlinear equations. It ensures convergence of solution in series.
The main aim of our study is to find a better coolant. It also indicates that silver nanofluid is better nanoparticle than any other nanoparticle which are commonly used like copper. This paper has contribution in field of cooling process of tools and equipment. This study can be extended to hybrid nanofluid.
In present study, we analyze effects of internal heat generation over mixed convective hydro magnetic flow over a stretching sheet for silver water nanofluids. The partial differential equations are reduced to ordinary differential equations using similarity transformation. These ODE's are then solved by HAM. The effect of various parameters like magnetic parameters, suction parameters, mixed convection parameters, angle of inclination parameters etc. are depicted with help of suitable graph.
FORMULATION OF PROBLEM
Let us consider two dimensional steady flow of incompressible and electronic conducting nano fluid past over a linear stretching sheet inclined at an angle α to the vertical direction. Velocity of stretching sheet is taken as u = ax; where is a constant and a>0. The temperature of stretching sheet is taken Tw(x) = T∞+bx.
Direction along the sheet is taken as X axis and Y axis perpendicular to it. We have two equal and opposite force on the stretching sheet. A uniform magnetic field of strength B0 is applied normally to the sheet i.e. along Y axis. Suction
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Induced magnetic field is neglected in comparison to applied magnetic field.
Equations of conservation of mass, energy and momentum as given by Prandtl are as follows:
Along with boundary condition:
The density specific heat and heat capacitance of nanofluid:
The dynamic viscosity of nanofluid as formulated by Brickman:
The ratio of thermal conductivity of spherical shaped nanofluids to that of base fluid is given by Maxwell Garnett's model:
Thermal diffusibilty of nanofluid is given by: 
where (x, y) is stream function and = and = − , and,
Equations (2) and (3) are transformed into ordinary differential equation given below:
Along with boundary conditions: where ( ) is local Reynold's number; ( ) is Grashouf number; λ is mixed convection parameter; Pr is Prandtl number; 2 is magnetic parameter; A is suction parameter; 1 is heat source parameter.
Skin friction coefficient
The skin friction friction coefficient cf is given by
Using (13) we get
Nusselt number
Nusselt number is defined by:
Using (15) Figure 1 shows effect of magnetic parameter over dimensionless velocity for nanofluids. Due to magnetic field Lorentz force is induced which results in decrease of velocity i.e. increase in magnetic field results in decrease in velocity.
Effect of magnetic field on temperature profile is depicted in figure 2 . It was found that increasing value of magnetic field increases temperature. Thermal boundary layer thickness increases due to increase in magnetic field. Figure 3 displays value of α on velocity profile. It was observed that as angle increases velocity decreases. Figure 4 depicts the effect of angle inclination of stretching sheet on dimensionless temperature. Increase in angle leads to increase in temperature. Figure 5 shows the impact of heat generation parameter on velocity profile. Increase in heat generation results in increase in buoyant force which leads to increase in velocity. Thermal boundary layer thickness of nanofluid increases with heat generation parameter. Figure 6 depicts effect of heat generation parameter on temperature. It is obvious that increase in heat generation parameter increases thermal state. It was concluded that thermal boundary layer thickness increases due to increase in heat generation parameter. Effect of suction parameter over velocity profile is analyzed in figure 7 . The rise in suction parameter decelerates velocity.
Suction drags fluid towards wall and buoyant force acts as pulling force. Momentum boundary layer thickness reduces. Figure 8 dis plays change in temperature due to suction parameters. Increase in suction parameter decreases temperature profile. This is obvious as increase in suction parameter accelerates the transverse fluid motion which has tendency to decrease the temperature. Figure 9 analyses the effect of volume fraction on dimensionless temperature. It is found that fluid velocity decreases with increase in volume fraction. Effect of volume fraction on temperature profile is given in figure 10 . Increase in volume fraction leads to increase in temperature and thermal boundary layer thickness.
CONCLUSION
In this study, semi-analytical method was used to study mixed convection with effects of MHD flow of nanofluid over inclined stretching sheet is analyzed. The water based nanofluids with silver and Titanium dioxide as nanoparticles are studied. Following inferences can be drawn:
• The effect of magnetic field reduces dimensionless velocity, skin friction coefficient and Nusselt number. However effect of magnetic field increases temperature profile.
• Increase in volume fraction retards velocity. The enhancement of temperature, skin friction coefficient in magnitude, reduced Nusselt number as well as thickness of thermal boundary layer increases with increase in volume fraction for both type of nanofluids.
